Appendix A: Graphical Representation of the LCA System in TEAM’
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Appendix B: Additional Tables



Table B1: Average Resource Consumption per kWh of Net Electricity Produced - Average System (underground mining & average user by river)

% of Total
from % of Total from

% of Total in Underground % of Total from Electricity

this Table  Total (g/kWh) Coal Mining Transportation  Generation
(r) Bauxite (Al203, ore) 0.00% 2.54E-03 0.01% 4.90% 95.09%
(r) Clay (in ground) 0.00% 2.08E-08 11.81% 2.94% 85.25%
(r) Coal (in ground) 79.05% 4.75E+02 0.67% 0.01% 99.33%
(r) Iron (Fe, ore) 0.02% 9.62E-02 13.76% 2.61% 83.63%
(r) Limestone (CaCO3, in ground) 18.82% 1.13E+02 9.12% 0.00% 90.88%
(r) Natural Gas (in ground) 0.14% 8.53E-01 9.79% 2.53% 87.68%
(r) Qil (in ground) 1.96% 1.18E+01 5.47% 46.80% 47.73%
(r) Sand (in ground) 0.00% 2.27E-08 0.01% 4.90% 95.09%
(r) Sodium Chloride (NaCl, in ground or in sea) 0.00% 7.26E-05 0.92% 4.75% 94.33%
(r) Uranium (U, ore) 0.00% 4.02E-05 96.35% 0.10% 3.55%
Aluminum Scrap 0.00% 6.22E-04 0.01% 4.90% 95.09%
Iron Scrap 0.02% 1.02E-01 13.99% 2.58% 83.43%
Lubricant 0.00% 1.74E-03 13.77% 2.60% 83.64%
Trinitrotoluene (C6H3(NO2)3) 0.00% 4.53E-06 0.01% 4.90% 95.09%

(r) = resource

Table B2: Average Air Emissions per kWh of Net Electricity Produced - Average System (underground mining & average user by river)

% of Total
% of Total in % of Total from from
% of Total in this Table Underground % of Total from  Electricity
this Table except CO2 Total (g/kWh) Coal Mining  Transportation Generation
(a) Aldehydes 0.00% 0.00% 4.64E-04 11.28% 43.89% 44.84%
(a) Ammonia (NH3) 0.00% 0.00% 2.22E-04 5.23% 46.03% 48.79%
(a) antimony 0.00% 0.00% 4.11E-06 0.00% 0.00% 100.00%
(a) arsenic 0.00% 0.00% 4.95E-05 0.00% 0.00% 100.00%
(@) barium 0.00% 0.00% 1.28E-05 0.00% 0.00% 100.00%
(a) beryllium 0.00% 0.00% 1.60E-06 0.00% 0.00% 100.00%
(a) boron 0.00% 0.07% 1.70E-02 0.00% 0.00% 100.00%
(a) cadmium 0.00% 0.00% 4.07E-06 0.00% 0.00% 100.00%
(a) total Carbon Dioxide (CO2) 97.83% 1.02E+03 0.85% 1.72% 97.43%
(a) Carbon Monoxide (CO) 0.02% 1.15% 2.61E-01 1.03% 38.96% 60.01%
(a) Chlorides (Cl-) 0.00% 0.00% 5.70E-07 0.01% 3.48% 96.52%
(a) chromium 0.00% 0.00% 5.92E-05 0.00% 0.00% 100.00%
(a) cobalt 0.00% 0.00% 6.87E-06 0.00% 0.00% 100.00%
(a) copper 0.00% 0.00% 2.34E-05 0.00% 0.00% 100.00%
(@) Fluorides (F-) 0.00% 0.00% 2.66E-07 17.12% 3.40% 79.48%
(a) non-methane Hydrocarbons (including VOCs) 0.02% 0.87% 1.98E-01 33.63% 29.67% 36.69%
(a) Hydrogen Chloride (HCI) 0.00% 0.00% 1.83E-06 0.14% 3.19% 96.67%
(a) Hydrogen Fluoride (HF) 0.00% 0.00% 1.65E-07 2.62% 4.47% 92.91%
(a) Hydrogen Sulfide (H2S) 0.00% 0.00% 1.04E-08 11.81% 2.94% 85.25%
(a) lead 0.00% 0.00% 3.00E-05 0.00% 0.00% 100.00%
(a) manganese 0.00% 0.00% 4.30E-05 0.00% 0.00% 100.00%
(a) mercury 0.00% 0.00% 3.66E-05 0.00% 0.00% 100.00%
(a) Metals (unspecified) 0.00% 0.00% 1.27E-09 9.69% 3.29% 87.01%
(a) Methane (CH4) 0.19% 8.82% 2.00E+00 99.53% 0.05% 0.43%
(a) molybdenum 0.00% 0.00% 3.81E-05 0.00% 0.00% 100.00%
(a) nickel 0.00% 0.00% 5.79E-05 0.00% 0.00% 100.00%
(a) Nitrogen Oxides (NOx as NO2) 0.32% 14.75% 3.34E+00 1.10% 5.53% 93.37%
(a) Nitrous Oxide (N20) 0.00% 0.02% 4.30E-03 20.36% 5.72% 73.92%
(a) Organic Matter (unspecified) 0.00% 0.00% 6.95E-04 13.51% 43.96% 42.53%
(a) total Particulates (unspecified) 0.97% 44.72% 1.01E+01 9.22% 0.18% 90.60%
(a) selenium 0.00% 0.00% 4.06E-04 0.00% 0.00% 100.00%
(a) Sulfur Oxides (SOx as SO2) 0.64% 29.59% 6.70E+00 1.12% 1.42% 97.46%
(a) Tars (unspecified) 0.00% 0.00% 3.65E-07 11.56% 2.98% 85.46%
(a) vanadium 0.00% 0.00% 8.80E-05 0.00% 0.00% 100.00%
(

a) = air emission




Table B3: Average Water Emissions per kWh of Net Electricity Produced - Average System
(underground mining & avg user by river)

% of Total
from % of Total from
% of Total in Underground % of Total from Electricity
this Table  Total (g/kWh)  Coal Mining  Transportation Generation

(w) Acids (H+) 0.00% 9.32E-08 7.91% 3.58% 88.37%
(w) Ammonia (NH4+) 0.00% 0.00E+00 0.00% 0.00% 0.00%

(w) Ammonia (NH4+, NH3, as N) 0.00% 3.31E-06 83.99% 0.48% 15.54%
(w) TOTAL BODS5 (Biological Oxygen Demand) 0.04% 6.52E-05 5.05% 46.90% 48.05%
(w) Chlorides (ClI-) 0.00% 3.42E-06 2.36% 4.76% 92.88%
(w) COD (Chemical Oxygen Demand) 0.12% 1.94E-04 5.00% 47.15% 47.85%
(w) Cyanides (CN-) 0.00% 7.29E-09 13.76% 2.61% 83.63%
(w) Dissolved Matter (unspecified) 98.49% 1.57E-01 5.65% 41.23% 53.12%
(w) Fluorides (F-) 0.00% 7.07E-06 84.69% 0.45% 14.85%
(w) Inorganic Dissolved Matter (unspecified) 0.00% 5.26E-07 11.68% 2.96% 85.35%
(w) Iron (Fe++, Fe3+) 0.00% 1.17E-08 96.35% 0.10% 3.55%

(w) Metals (unspecified) 0.00% 3.20E-07 11.52% 2.99% 85.49%
(w) Nitrates (NO3-) 0.00% 1.44E-06 96.35% 0.10% 3.55%

(w) Nitric acid 0.00% 0.00E+00 0.00% 0.00% 0.00%

(w) Nitrogenous Matter (unspecified, as N) 0.00% 1.04E-08 11.81% 2.94% 85.25%
(w) Oils 1.17% 1.87E-03 5.59% 44.53% 49.88%
(w) Oils (unspecified) 0.02% 2.63E-05 0.00% 0.00% 100.00%
(w) Organic Dissolved Matter (unspecified) 0.00% 2.08E-08 11.81% 2.94% 85.25%
(w) Phenol (C6H60) 0.00% 2.29E-08 13.67% 2.62% 83.70%
(w) Sodium (Na+) 0.00% 1.46E-06 65.65% 1.63% 32.72%
(w) Sulfates (SO4--) 0.00% 1.73E-06 71.61% 1.33% 27.05%
(w) Sulfides (S--) 0.00% 1.46E-08 13.76% 2.61% 83.63%
(w) Suspended Matter (unspecified) 0.12% 1.91E-04 7.94% 16.98% 75.08%
(w) Tars (unspecified) 0.00% 5.22E-09 11.56% 2.98% 85.46%
(w) Water: Chemically Polluted 0.02% 3.11E-05 0.01% 3.79% 96.20%

(w) = water emission

Table B4: Average Energy Requirements per kWh of Net Electricity Produced - Average System
(underground mining & avg user by river)

% of Total
from % of Total from
Underground % of Total from Electricity
Total (MJ/kWh) Coal Mining  Transportation Generation
Non-electric Energy Consumed by System (excluding coal energy) 0.6715 19.10% 34.51% 46.39%
Electricity Consumed by System 0.0300 98.49% 2.35% -0.84%
Total Non-coal Energy Consumed by System 0.7015 22.49% 33.14% 44.38%
Energy in Coal to Power Plant 11.8508 N/A N/A N/A
Total Energy Consumed by System 12.5523 1.26% 1.85% 96.89%

Note: The electricity produced and consumed by the power plant is not included in this table.
The power plant energy and electricty requirements are from upstream processes, construction, and decommissioning.




Table B5: Average Solid Waste Generation per kWh of Net Electricity Produced - Average System

(underground mining & avg user by river)

% of Total in
this Table  Total (g/kwWh)

(s) antimony 0.00% 1.49E-05
(s) arsenic 0.00% 1.30E-04
(s) barium 0.00% 4.37E-04
(s) beryllium 0.00% 1.41E-05
(s) boron 0.00% 7.19E-04
(s) cadmium 0.00% 9.83E-06
(s) chromium 0.00% 2.22E-04
(s) cobalt 0.00% 4.65E-05
(s) copper 0.00% 1.14E-04
(s) lead 0.00% 1.00E-04
(s) manganese 0.00% 2.73E-04
(s) mercury 0.00% 1.66E-07
(s) molybdenum 0.00% 3.89E-05
(s) nickel 0.00% 1.56E-04
(s) selenium 0.00% 1.03E-05
(s) vanadium 0.00% 3.17E-04
ash - landfilled (dry) 22.92% 2.57E+01
FGC waste (dry) - landfilled 57.75% 6.47E+01
Waste (hazardous) 0.00% 3.31E-09
Waste (municipal and industrial) 0.11% 1.24E-01
Waste (unspecified) 19.21% 2.15E+01

% of Total
from

Underground % of Total from
Coal Mining  Transportation

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
3.72%
13.67%
16.29%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
4.29%
2.44%
0.05%

% of Total from
Electricity
Generation
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
92.00%
83.89%
83.66%

(s) = solid emission




Table B6: Average Resource Consumption per kWh of Net Electricity Produced - NSPS Case (surface mining & average user by river)

% of Total
% of Total in from Surface
this Table  Total (g/kwh) Coal Mining Transportation
(r) Bauxite (Al203, ore) 0.00% 2.53E-03 0.00%
(r) Clay (in ground) 0.00% 2.35E-08 21.65%
(r) Coal (in ground) 78.05% 4.35E+02 0.75%
(r) Iron (Fe, ore) 0.02% 1.11E-01 24.70%
(r) Limestone (CaCO3, in ground) 19.65% 1.09E+02 0.04%
(r) Natural Gas (in ground) 0.23% 1.26E+00 35.07%
(r) Qil (in ground) 2.03% 1.13E+01 2.62%
(r) Sand (in ground) 0.00% 2.26E-08 0.00%
(r) Sodium Chloride (NaCl, in ground or in sea) 0.00% 7.30E-05 1.88%
(r) Uranium (U, ore) 0.00% 4.22E-05 95.07%
Aluminum Scrap 0.00% 6.19E-04 0.00%
Iron Scrap 0.02% 1.18E-01 25.10%
Lubricant 0.00% 2.01E-03 24.75%
Trinitrotoluene (C6H3(NO2)3) 0.00% 4.51E-06 0.00%

% of Total from

4.50%
2.39%
0.01%
2.07%
0.00%
1.57%
44.62%
4.50%
4.32%
0.09%
4.50%
2.05%
2.06%
4.50%

% of Total from
Electricity
Generation
95.49%
75.97%
99.24%
73.22%
99.96%
63.37%
52.76%
95.50%
93.80%
4.84%
95.50%
72.86%
73.18%
95.49%

(r) = resource

Table B7: Average Air Emissions per kWh of Net Electricity Produced - NSPS Case (surface mining & average user by river)

% of Total in
% of Total in this Table

this Table except CO2  Total (g/kWh)

% of Total from
Surface Coal

Mining
8.93%
99.77%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.93%
3.40%
0.00%
0.00%
0.00%
0.00%
22.06%
36.58%
0.28%
5.27%
21.65%
0.00%
0.00%
0.00%
18.15%
98.81%
0.00%
0.00%
1.87%
20.25%
76.13%
0.12%
0.00%
2.58%
21.24%
0.00%

% of Total from
Transportation
41.65%
0.10%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
1.71%
37.46%
3.19%
0.00%
0.00%
0.00%
2.92%
26.51%
2.92%
3.99%
2.39%
0.00%
0.00%
0.00%
2.73%
0.10%
0.00%
0.00%
7.22%
4.97%
10.92%
0.17%
0.00%
3.44%
2.42%
0.00%

% of Total
from
Electricity
Generation
49.42%
0.13%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
97.36%
59.14%
96.81%
100.00%
100.00%
100.00%
75.02%
36.91%
96.80%
90.75%
75.97%
100.00%
100.00%
100.00%
79.12%
1.09%
100.00%
100.00%
90.92%
74.78%
12.95%
99.70%
100.00%
93.98%
76.33%
100.00%

(a) Aldehydes 0.00% 0.00% 4.47E-04
(@) Ammonia (NH3) 0.01% 0.56% 9.04E-02
(a) antimony 0.00% 0.00% 3.76E-06
(a) arsenic 0.00% 0.00% 4.52E-05
(a) barium 0.00% 0.00% 1.17E-05
(a) beryllium 0.00% 0.00% 1.46E-06
(a) boron 0.00% 0.10% 1.55E-02
(a) cadmium 0.00% 0.00% 3.72E-06
(a) total Carbon Dioxide (CO2) 98.32% 9.41E+02
(a) Carbon Monoxide (CO) 0.03% 1.54% 2.48E-01
(a) Chlorides (ClI-) 0.00% 0.00% 5.68E-07
(a) chromium 0.00% 0.00% 5.41E-05
(a) cobalt 0.00% 0.00% 6.28E-06
(a) copper 0.00% 0.00% 2.14E-05
(a) Fluorides (F-) 0.00% 0.00% 2.83E-07
(a) non-methane Hydrocarbons (including VOCs) 0.02% 1.26% 2.03E-01
(a) Hydrogen Chloride (HCI) 0.00% 0.00% 1.83E-06
(a) Hydrogen Fluoride (HF) 0.00% 0.00% 1.69E-07
(a) Hydrogen Sulfide (H2S) 0.00% 0.00% 1.17E-08
(a) lead 0.00% 0.00% 2.74E-05
(a) manganese 0.00% 0.00% 3.93E-05
(a) mercury 0.00% 0.00% 3.35E-05
(a) Metals (unspecified) 0.00% 0.00% 1.40E-09
(a) Methane (CH4) 0.09% 5.21% 8.36E-01
(a) molybdenum 0.00% 0.00% 3.48E-05
(@) nickel 0.00% 0.00% 5.29E-05
(a) Nitrogen Oxides (NOx as NO2) 0.24% 14.58% 2.34E+00
(a) Nitrous Oxide (N20) 0.00% 0.03% 4.52E-03
(a) Organic Matter (unspecified) 0.00% 0.02% 2.56E-03
(a) total Particulates (unspecified) 1.02% 60.96% 9.78E+00
(a) selenium 0.00% 0.00% 3.71E-04
(a) Sulfur Oxides (SOx as SO2) 0.26% 15.74% 2.53E+00
(a) Tars (unspecified) 0.00% 0.00% 4.11E-07
(a) vanadium 0.00% 0.00% 8.05E-05
(

a) = air emission




Table B8: Average Water Emissions per kWh of Net Electricity Produced - NSPS Case
(surface mining & average user by river)

% of Total
% of Total in from Surface
this Table  Total (g/kwh)  Coal Mining

(w) Acids (H+) 0.01% 2.35E-05 99.63%
(w) Ammonia (NH4+) 12.10% 2.14E-02 100.00%
(w) Ammonia (NH4+, NH3, as N) 0.00% 3.52E-06 83.69%
(w) TOTAL BODS5 (Biological Oxygen Demand) 0.31% 5.49E-04 88.87%
(w) Chlorides (ClI-) 0.00% 3.42E-06 2.62%
(w) COD (Chemical Oxygen Demand) 0.93% 1.65E-03 88.95%
(w) Cyanides (CN-) 0.00% 8.38E-09 24.70%
(w) Dissolved Matter (unspecified) 84.76% 1.50E-01 1.74%
(w) Fluorides (F-) 0.00% 7.51E-06 84.34%
(w) Inorganic Dissolved Matter (unspecified) 0.00% 5.93E-07 21.44%
(w) Iron (Fe++, Fe3+) 0.00% 1.23E-08 95.07%
(w) Metals (unspecified) 0.00% 3.60E-07 21.17%
(w) Nitrates (NO3-) 0.00% 1.50E-06 95.07%
(w) Nitric acid 0.67% 1.19E-03 100.00%
(w) Nitrogenous Matter (unspecified, as N) 0.00% 1.17E-08 21.65%
(w) Oils 1.03% 1.82E-03 4.31%
(w) Oils (unspecified) 0.02% 2.80E-05 0.00%
(w) Organic Dissolved Matter (unspecified) 0.00% 2.35E-08 21.65%
(w) Phenol (C6H60) 0.00% 2.63E-08 24.57%
(w) Sodium (Na+) 0.00% 1.51E-06 65.85%
(w) Sulfates (SO4--) 0.00% 1.79E-06 71.61%
(w) Sulfides (S--) 0.00% 1.68E-08 24.70%
(w) Suspended Matter (unspecified) 0.13% 2.29E-04 22.03%
(w) Tars (unspecified) 0.00% 5.87E-09 21.24%
(w) Water: Chemically Polluted 0.02% 3.09E-05 0.00%

% of Total from
Transportation
0.01%
0.00%
0.41%
5.09%
4.36%
5.08%
2.07%
39.37%
0.39%
2.41%
0.09%
2.43%
0.09%
0.00%
2.39%
41.74%
0.00%
2.39%
2.09%
1.44%
1.18%
2.07%
12.93%
2.42%
3.48%

% of Total from
Electricity
Generation
0.35%
0.00%
15.90%
6.04%
93.01%
5.98%
73.22%
58.89%
15.27%
76.15%
4.84%
76.40%
4.84%
0.00%
75.97%
53.95%
100.00%
75.97%
73.35%
32.70%
27.22%
73.22%
65.05%
76.33%
96.52%

(w) = water emission

Table B9: Average Energy Requirements per kWh of Net Electricity Produced - NSPS Case
(surface mining & average user by river)

% of Total
from Surface

Total (MJ/kwh) Coal Mining
Non-electric Energy Consumed by System (excluding coal energy) 0.6757 19.86%
Electricity Consumed by System 0.0314 97.39%
Total Non-coal Energy Consumed by System 0.7071 23.30%
Energy in Coal to Power Plant 10.8350 N/A
Total Energy Consumed by System 11.5421 1.43%

% of Total from
Transportation
31.36%
2.05%
30.06%
N/A
1.84%

% of Total from
Electricity
Generation
48.78%
0.56%
46.65%
N/A
96.73%

Note: The electricity produced and consumed by the power plant is not included in this table.

The power plant energy and electricty requirements are from upstream processes, construction, and decommissioning.




Table B10: Average Solid Waste Generation per kWh of Net Electricity Produced - NSPS Case

(surface mining & average user by river)

% of Total in
this Table  Total (g/kWh)

(s) antimony 0.00% 1.36E-05
(s) arsenic 0.00% 1.19E-04
(s) barium 0.00% 4.00E-04
(s) beryllium 0.00% 1.29E-05
(s) boron 0.00% 6.57E-04
(s) cadmium 0.00% 8.99E-06
(s) chromium 0.00% 2.03E-04
(s) cobalt 0.00% 4.25E-05
(s) copper 0.00% 1.05E-04
(s) lead 0.00% 9.15E-05
(s) manganese 0.00% 2.49E-04
(s) mercury 0.00% 1.52E-07
(s) molybdenum 0.00% 3.56E-05
(s) nickel 0.00% 1.43E-04
(s) selenium 0.00% 9.40E-06
(s) vanadium 0.00% 2.90E-04
ash - landfilled (dry) 20.71% 2.35E+01
FGC waste (dry) - landfilled 60.75% 6.89E+01
Waste (hazardous) 0.00% 3.43E-09
Waste (municipal and industrial) 0.12% 1.42E-01
Waste (unspecified) 18.42% 2.09E+01

% of Total
from Surface
Coal Mining

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
7.40%
23.66%
8.05%

% of Total from
Transportation
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
3.78%
1.96%
0.05%

% of Total from
Electricity
Generation
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
88.82%
74.38%
91.90%

(s) = solid emission




Table B11: Average Resource Consumption per kWh of Net Electricity Produced - NSPS Case (underground mining & average user by river)

% of Total
from % of Total from

% of Total in Underground % of Total from Electricity

this Table  Total (g/kWh) Coal Mining Transportation  Generation
(r) Bauxite (Al203, ore) 0.00% 2.53E-03 0.01% 4.50% 95.49%
(r) Clay (in ground) 0.00% 2.06E-08 10.89% 2.71% 86.40%
(r) Coal (in ground) 76.76% 4.35E+02 0.67% 0.01% 99.33%
(r) Iron (Fe, ore) 0.02% 9.54E-02 12.69% 2.41% 84.90%
(r) Limestone (CaCO3, in ground) 21.00% 1.19E+02 7.93% 0.00% 92.07%
(r) Natural Gas (in ground) 0.16% 8.93E-01 8.55% 2.21% 89.24%
(r) Qil (in ground) 2.05% 1.16E+01 5.08% 43.49% 51.43%
(r) Sand (in ground) 0.00% 2.26E-08 0.01% 4.50% 95.49%
(r) Sodium Chloride (NaCl, in ground or in sea) 0.00% 7.23E-05 0.85% 4.37% 94.79%
(r) Uranium (U, ore) 0.00% 3.75E-05 94.46% 0.10% 5.44%
Aluminum Scrap 0.00% 6.19E-04 0.01% 4.50% 95.49%
Iron Scrap 0.02% 1.01E-01 12.90% 2.38% 84.72%
Lubricant 0.00% 1.73E-03 12.70% 2.39% 84.91%
Trinitrotoluene (C6H3(NO2)3) 0.00% 4.51E-06 0.01% 4.50% 95.49%

(r) = resource

Table B12: Average Air Emissions per kWh of Net Electricity Produced - NSPS Case (underground mining & average user by river)

% of Total

% of Total in % of Total from from
% of Total in this Table Underground % of Total from  Electricity
this Table except CO2  Total (g/lkwh) Coal Mining  Transportation Generation

a) Aldehydes 0.00% 0.00% 4.55E-04 10.52% 40.92% 48.56%
a) Ammonia (NH3) 0.00% 0.00% 2.18E-04 4.86% 42.73% 52.40%
a) antimony 0.00% 0.00% 3.76E-06 0.00% 0.00% 100.00%
a) arsenic 0.00% 0.00% 4.52E-05 0.00% 0.00% 100.00%
a) barium 0.00% 0.00% 1.17E-05 0.00% 0.00% 100.00%
a) beryllium 0.00% 0.00% 1.46E-06 0.00% 0.00% 100.00%
a) boron 0.00% 0.09% 1.55E-02 0.00% 0.00% 100.00%
a) cadmium 0.00% 0.00% 3.72E-06 0.00% 0.00% 100.00%
a) total Carbon Dioxide (CO2) 98.14% 9.40E+02 0.85% 1.71% 97.45%
a) Carbon Monoxide (CO) 0.03% 1.36% 2.42E-01 1.01% 38.38% 60.60%
a) Chlorides (CI-) 0.00% 0.00% 5.68E-07 0.01% 3.19% 96.80%
a) chromium 0.00% 0.00% 5.41E-05 0.00% 0.00% 100.00%
a) cobalt 0.00% 0.00% 6.28E-06 0.00% 0.00% 100.00%
a) copper 0.00% 0.00% 2.14E-05 0.00% 0.00% 100.00%
a) Fluorides (F-) 0.00% 0.00% 2.62E-07 15.88% 3.15% 80.97%
a) non-methane Hydrocarbons (including VOCs) 0.02% 1.07% 1.90E-01 32.15% 28.36% 39.49%
a) Hydrogen Chloride (HCI) 0.00% 0.00% 1.82E-06 0.13% 2.93% 96.94%
)

a) Hydrogen Sulfide (H2S) 0.00% 0.00% 1.03E-08 10.89% 2.71% 86.40%
) lead 0.00% 0.00% 2.74E-05 0.00% 0.00% 100.00%
a) manganese 0.00% 0.00% 3.93E-05 0.00% 0.00% 100.00%
a) mercury 0.00% 0.00% 3.35E-05 0.00% 0.00% 100.00%
a) Metals (unspecified) 0.00% 0.00% 1.26E-09 8.93% 3.03% 88.03%
a) Methane (CH4) 0.19% 10.29% 1.83E+00 99.46% 0.05% 0.50%

a) molybdenum 0.00% 0.00% 3.48E-05 0.00% 0.00% 100.00%
a) nickel 0.00% 0.00% 5.29E-05 0.00% 0.00% 100.00%
a) Nitrogen Oxides (NOx as NO2) 0.24% 13.12% 2.33E+00 1.45% 7.25% 91.30%
a) Nitrous Oxide (N20) 0.00% 0.02% 4.41E-03 18.16% 5.10% 76.74%
a) Organic Matter (unspecified) 0.00% 0.00% 6.97E-04 12.33% 40.12% 47.56%
a) total Particulates (unspecified) 1.11% 59.81% 1.06E+01 8.04% 0.16% 91.80%
a) selenium 0.00% 0.00% 3.71E-04 0.00% 0.00% 100.00%
a) Sulfur Oxides (SOx as SO2) 0.26% 14.24% 2.53E+00 2.72% 3.43% 93.84%
a) Tars (unspecified) 0.00% 0.00% 3.62E-07 10.66% 2.75% 86.59%
a) vanadium 0.00% 0.00% 8.05E-05 0.00% 0.00% 100.00%

)
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a) = air emission




Table B13: Average Water Emissions per kWh of Net Electricity Produced - NSPS Case
(underground mining & avg user by river)

% of Total
from % of Total from
% of Total in Underground % of Total from Electricity
this Table  Total (9/kwh)  Coal Mining  Transportation Generation

(w) Acids (H+) 0.00% 9.24E-08 7.30% 3.30% 89.41%
(w) Ammonia (NH4+) 0.00% 0.00E+00 0.00% 0.00% 0.00%

(w) Ammonia (NH4+, NH3, as N) 0.00% 3.12E-06 81.57% 0.46% 17.97%
(w) TOTAL BODS5 (Biological Oxygen Demand) 0.04% 6.42E-05 4.69% 43.57% 51.73%
(w) Chlorides (CI-) 0.00% 3.40E-06 2.17% 4.38% 93.45%
(w) COD (Chemical Oxygen Demand) 0.12% 1.91E-04 4.65% 43.80% 51.55%
(w) Cyanides (CN-) 0.00% 7.23E-09 12.69% 2.41% 84.90%
(w) Dissolved Matter (unspecified) 98.50% 1.56E-01 5.21% 37.98% 56.81%
(w) Fluorides (F-) 0.00% 6.65E-06 82.30% 0.44% 17.26%
(w) Inorganic Dissolved Matter (unspecified) 0.00% 5.22E-07 10.77% 2.73% 86.50%
(w) Iron (Fe++, Fe3+) 0.00% 1.09E-08 94.46% 0.10% 5.44%

(w) Metals (unspecified) 0.00% 3.18E-07 10.62% 2.76% 86.63%
(w) Nitrates (NO3-) 0.00% 1.34E-06 94.46% 0.10% 5.44%

(w) Nitric acid 0.00% 0.00E+00 0.00% 0.00% 0.00%

(w) Nitrogenous Matter (unspecified, as N) 0.00% 1.03E-08 10.89% 2.71% 86.40%
(w) Oils 1.17% 1.84E-03 5.19% 41.35% 53.45%
(w) Oils (unspecified) 0.02% 2.80E-05 0.00% 0.00% 100.00%
(w) Organic Dissolved Matter (unspecified) 0.00% 2.06E-08 10.89% 2.71% 86.40%
(w) Phenol (C6H60) 0.00% 2.27E-08 12.61% 2.42% 84.97%
(w) Sodium (Na+) 0.00% 1.39E-06 63.02% 1.56% 35.42%
(w) Sulfates (SO4--) 0.00% 1.64E-06 69.02% 1.28% 29.69%
(w) Sulfides (S--) 0.00% 1.45E-08 12.69% 2.41% 84.90%
(w) Suspended Matter (unspecified) 0.12% 1.92E-04 7.20% 15.38% 77.42%
(w) Tars (unspecified) 0.00% 5.18E-09 10.66% 2.75% 86.59%
(w) Water: Chemically Polluted 0.02% 3.09E-05 0.01% 3.48% 96.51%

(w) = water emission

Table B14: Average Energy Requirements per kWh of Net Electricity Produced - NSPS Case
(underground mining & avg user by river)

% of Total
from % of Total from
Underground % of Total from Electricity
Total (MJ/kWh) Coal Mining  Transportation Generation

Non-electric Energy Consumed by System (excluding coal energy) 0.6588 17.80% 32.16% 50.04%
Electricity Consumed by System 0.0278 97.05% 2.32% 0.63%
Total Non-coal Energy Consumed by System 0.6866 21.01% 30.96% 48.04%
Energy in Coal to Power Plant 10.8350 N/A N/A N/A

Total Energy Consumed by System 11.5216 1.25% 1.84% 96.90%

Note: The electricity produced and consumed by the power plant is not included in this table.
The power plant energy and electricty requirements are from upstream processes, construction, and decommissioning.




Table B15: Average Solid Waste Generation per kWh of Net Electricity Produced - NSPS Case

(underground mining & avg user by river)

% of Total in
this Table  Total (g/kwWh)

(s) antimony 0.00% 1.36E-05
(s) arsenic 0.00% 1.19E-04
(s) barium 0.00% 4.00E-04
(s) beryllium 0.00% 1.29E-05
(s) boron 0.00% 6.57E-04
(s) cadmium 0.00% 8.99E-06
(s) chromium 0.00% 2.03E-04
(s) cobalt 0.00% 4.25E-05
(s) copper 0.00% 1.05E-04
(s) lead 0.00% 9.15E-05
(s) manganese 0.00% 2.49E-04
(s) mercury 0.00% 1.52E-07
(s) molybdenum 0.00% 3.56E-05
(s) nickel 0.00% 1.43E-04
(s) selenium 0.00% 9.40E-06
(s) vanadium 0.00% 2.90E-04
ash - landfilled (dry) 20.44% 2.35E+01
FGC waste (dry) - landfilled 59.95% 6.89E+01
Waste (hazardous) 0.00% 3.29E-09
Waste (municipal and industrial) 0.11% 1.24E-01
Waste (unspecified) 19.50% 2.24E+01

% of Total
from

Underground % of Total from
Coal Mining  Transportation

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
3.42%
12.56%
14.31%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
3.94%
2.24%
0.05%

% of Total from
Electricity
Generation
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
92.64%
85.19%
85.65%

(s) = solid emission




Table B16: Average Resource Consumption per kWh of Net Electricity Produced - LEBS Case (surface mining & average user by river)

% of Total % of Total from

% of Total in from Surface % of Total from Electricity

this Table  Total (g/kWh) Coal Mining  Transportation Generation
(r) Bauxite (Al203, ore) 0.00% 2.50E-03 0.00% 3.69% 96.30%
(r) Clay (in ground) 0.00% 2.07E-08 19.99% 2.20% 77.81%
(r) Coal (in ground) 97.34% 3.53E+02 0.75% 0.01% 99.24%
(r) Iron (Fe, ore) 0.03% 9.54E-02 23.29% 1.96% 74.75%
(r) Limestone (CaCO3, in ground) 0.01% 3.96E-02 81.38% 0.48% 18.14%
(r) Natural Gas (in ground) 1.25% 4.53E+00 7.91% 0.35% 91.74%
(r) Qil (in ground) 1.34% 4.88E+00 4.94% 84.18% 10.88%
(r) Sand (in ground) 0.00% 2.24E-08 0.00% 3.69% 96.30%
(r) Sodium Chloride (NaCl, in ground or in sea) 0.00% 7.17E-05 1.56% 3.58% 94.86%
(r) Uranium (U, ore) 0.00% 3.23E-05 100.89% 0.09% -0.98%
Aluminum Scrap 0.00% 6.13E-04 0.00% 3.69% 96.30%
Iron Scrap 0.03% 1.02E-01 23.65% 1.93% 74.42%
Lubricant 0.00% 1.73E-03 23.28% 1.94% 74.78%
Trinitrotoluene (C6H3(NO2)3) 0.00% 4.47E-06 0.00% 3.69% 96.30%

(r) = resource

Table B17: Average Air Emissions per kWh of Net Electricity Produced - LEBS Case (surface mining & average user by river)

% of Total

% of Total in % of Total from from
% of Total in this Table Surface Coal % of Total from Electricity
this Table except CO2  Total (g/kwWh) Mining Transportation Generation

a) Aldehydes 0.00% 0.01% 1.97E-04 16.50% 76.96% 6.54%

a) Ammonia (NH3) 0.01% 2.87% 7.34E-02 99.88% 0.10% 0.01%

a) antimony 0.00% 0.00% 3.06E-06 0.00% 0.00% 100.00%
a) arsenic 0.00% 0.00% 3.68E-05 0.00% 0.00% 100.00%
a) barium 0.00% 0.00% 9.50E-06 0.00% 0.00% 100.00%
a) beryllium 0.00% 0.00% 1.19E-06 0.00% 0.00% 100.00%
a) boron 0.00% 0.49% 1.26E-02 0.00% 0.00% 100.00%
a) cadmium 0.00% 0.00% 3.02E-06 0.00% 0.00% 100.00%
a) total Carbon Dioxide (CO2) 99.66% 7.41E+02 0.96% 1.76% 97.28%
a) Carbon Monoxide (CO) 0.03% 7.47% 1.91E-01 3.58% 39.52% 56.89%
a) Chlorides (CI-) 0.00% 0.00% 5.64E-07 0.00% 2.61% 97.39%
a) chromium 0.00% 0.00% 4.40E-05 0.00% 0.00% 100.00%
a) cobalt 0.00% 0.00% 5.11E-06 0.00% 0.00% 100.00%
a) copper 0.00% 0.00% 1.74E-05 0.00% 0.00% 100.00%
a) Fluorides (F-) 0.00% 0.00% 2.57E-07 19.72% 2.61% 77.66%
a) non-methane Hydrocarbons (including VOCs) 0.03% 7.48% 1.91E-01 31.53% 22.85% 45.62%
a) Hydrogen Chloride (HCI) 0.00% 0.00% 1.81E-06 0.23% 2.40% 97.38%
)

a) Hydrogen Sulfide (H2S) 0.00% 0.00% 1.03E-08 19.99% 2.20% 77.81%
a) lead 0.00% 0.00% 2.23E-05 0.00% 0.00% 100.00%
a) manganese 0.00% 0.00% 3.19E-05 0.00% 0.00% 100.00%
a) mercury 0.00% 0.00% 2.72E-05 0.00% 0.00% 100.00%
) Metals (unspecified) 0.00% 0.00% 1.26E-09 16.43% 2.47% 81.10%
a) Methane (CH4) 0.10% 27.91% 7.14E-01 94.07% 0.10% 5.84%

a) molybdenum 0.00% 0.00% 2.83E-05 0.00% 0.00% 100.00%
a) nickel 0.00% 0.00% 4.30E-05 0.00% 0.00% 100.00%
a) Nitrogen Oxides (NOx as NO2) 0.07% 21.27% 5.44E-01 6.53% 25.24% 68.23%
a) Nitrous Oxide (N20) 0.00% 0.05% 1.19E-03 62.34% 15.29% 22.38%
a) Organic Matter (unspecified) 0.00% 0.07% 1.86E-03 85.13% 12.21% 2.65%

a) total Particulates (unspecified) 0.02% 4.39% 1.12E-01 8.66% 12.24% 79.11%
a) selenium 0.00% 0.01% 3.01E-04 0.00% 0.00% 100.00%

23]

a) Sulfur Oxides (SOx as SO2) 0.10% 27.97% 7.15E-01 7.41% 9.86% 82.72%
a) Tars (unspecified) 0.00% 0.00% 3.63E-07 19.57% 2.23% 78.19%
a) vanadium 0.00% 0.00% 6.54E-05 0.00% 0.00% 100.00%
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a) = air emission




Table B18: Average Water Emissions per kWh of Net Electricity Produced - LEBS Case

(surface mining & average user by river)

(w) Acids (H+)
(w) Ammonia (NH4+)
(w) Ammonia (NH4+, NH3, as N)

(w) TOTAL BODS5 (Biological Oxygen Demand)

(w) Chlorides (ClI-)

(w) COD (Chemical Oxygen Demand)

(w) Cyanides (CN-)

(w) Dissolved Matter (unspecified)

(w) Fluorides (F-)

(w) Inorganic Dissolved Matter (unspecified)
(w) Iron (Fe++, Fe3+)

(w) Metals (unspecified)

(w) Nitrates (NO3-)

(w) Nitric acid

(w) Nitrogenous Matter (unspecified, as N)
(w) Oils

(w) Oils (unspecified)

(w) Organic Dissolved Matter (unspecified)
(w) Phenol (C6H60)

(w) Sodium (Na+)

(w) Sulfates (SO4--)

(w) Sulfides (S--)

(w) Suspended Matter (unspecified)

(w) Tars (unspecified)

(w) Water: Chemically Polluted

% of Total in
this Table

0.03%
22.72%
0.01%
0.66%
0.00%
1.98%
0.00%
71.46%
0.01%
0.00%
0.00%
0.00%
0.00%
1.26%
0.00%
1.26%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.56%
0.00%
0.04%

Total (g/kWh)

2.31E-05
1.74E-02
5.51E-06
5.07E-04
3.36E-06
1.52E-03
7.22E-09
5.48E-02
5.87E-06
5.22E-07
9.43E-09
3.18E-07
1.15E-06
9.68E-04
1.03E-08
9.63E-04
0.00E+00
2.07E-08
2.27E-08
1.26E-06
1.47E-06
1.44E-08
4.33E-04
5.18E-09
3.07E-05

% of Total
from Surface
Coal Mining

82.11%

100.00%

43.53%
78.36%
2.17%
78.41%
23.29%
3.87%
87.81%
19.78%
100.89%
19.50%
100.89%
100.00%
19.99%
6.63%
0.00%
19.99%
23.14%
64.10%
70.85%
23.29%
9.47%
19.57%
0.00%

% of Total from
Transportation
0.01%
0.00%
0.21%
4.49%
3.61%
4.48%
1.96%
87.68%
0.41%
2.22%
0.09%
2.24%
0.09%
0.00%
2.20%
64.29%
0.00%
2.20%
1.97%
1.41%
1.17%
1.96%
5.56%
2.23%
2.85%

% of Total from
Electricity
Generation
17.88%
0.00%
56.26%
17.15%
94.23%
17.11%
74.75%
8.45%
11.78%
78.01%
-0.98%
78.26%
-0.98%
0.00%
77.81%
29.07%
0.00%
77.81%
74.89%
34.50%
27.98%
74.75%
84.98%
78.19%
97.15%

(w) = water emission

Table B19: Average Energy Requirements per kWh of Net Electricity Produced - LEBS Case

(surface mining & average user by river)

Non-electric Energy Consumed by System (excluding coal energy)

Electricity Consumed by System

Total Non-coal Energy Consumed by System
Energy in Coal to Power Plant

Total Energy Consumed by System

Total (MI/KWh)

0.5109
0.0250
0.5359
8.8075
9.3434

% of Total
from Surface
Coal Mining

21.35%
99.23%
24.98%
N/A
1.43%

% of Total from
Transportation
33.71%
2.09%
32.24%
N/A
1.85%

% of Total from
Electricity
Generation
44.94%
-1.32%
42.78%
N/A
96.72%

Note: The electricity produced and consumed by the power plant is not included in this table.

The power plant energy and electricty requirements are from upstream processes, construction, and decommissioning.




Table B20: Average Solid Waste Generation per kWh of Net Electricity Produced - LEBS Case
(surface mining & average user by river)

% of Total
% of Total in from Surface
this Table  Total (g/kwh)  Coal Mining
(s) antimony 0.00% 1.11E-05 0.00%
(s) arsenic 0.00% 9.68E-05 0.00%
(s) barium 0.00% 3.25E-04 0.00%
(s) beryllium 0.00% 1.05E-05 0.00%
(s) boron 0.00% 5.34E-04 0.00%
(s) cadmium 0.00% 7.31E-06 0.00%
(s) chromium 0.00% 1.65E-04 0.00%
(s) cobalt 0.00% 3.46E-05 0.00%
(s) copper 0.00% 8.50E-05 0.00%
(s) lead 0.00% 7.43E-05 0.00%
(s) manganese 0.00% 2.03E-04 0.00%
(s) mercury 0.00% 1.23E-07 0.00%
(s) molybdenum 0.00% 2.89E-05 0.00%
(s) nickel 0.00% 1.16E-04 0.00%
(s) selenium 0.00% 7.64E-06 0.00%
(s) vanadium 0.00% 2.36E-04 0.00%
ash - landfilled (dry) 92.57% 1.91E+01 0.00%
FGC waste (dry) - landfilled 0.00% 0.00E+00 0.00%
Waste (hazardous) 0.00% 3.27E-09 6.31%
Waste (municipal and industrial) 0.56% 1.16E-01 23.50%
Waste (unspecified) 6.86% 1.42E+00 96.48%

% of Total from
Transportation

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
3.22%
1.95%
0.58%

% of Total from
Electricity
Generation
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
0.00%
90.47%
74.55%
2.94%

(s) = solid emission




Table B21: Average Resource Consumption per kWh of Net Electricity Produced - LEBS Case (underground mining & average user by river)

% of Total
from % of Total from

% of Total in Underground % of Total from Electricity

this Table  Total (g/kWh) Coal Mining  Transportation Generation
(r) Bauxite (Al203, ore) 0.00% 2.50E-03 0.01% 3.69% 96.30%
(r) Clay (in ground) 0.00% 1.84E-08 9.95% 2.48% 87.57%
(r) Coal (in ground) 95.36% 3.53E+02 0.67% 0.01% 99.33%
(r) Iron (Fe, ore) 0.02% 8.30E-02 11.86% 2.25% 85.89%
(r) Limestone (CaCO3, in ground) 2.07% 7.67E+00 99.90% 0.00% 0.09%
(r) Natural Gas (in ground) 1.14% 4.24E+00 1.47% 0.38% 98.16%
(r) Qil (in ground) 1.38% 5.11E+00 9.38% 80.25% 10.37%
(r) Sand (in ground) 0.00% 2.24E-08 0.01% 3.69% 96.30%
(r) Sodium Chloride (NaCl, in ground or in sea) 0.00% 7.10E-05 0.70% 3.61% 95.69%
(r) Uranium (U, ore) 0.00% 2.85E-05 101.01% 0.11% -1.11%
Aluminum Scrap 0.00% 6.13E-04 0.01% 3.69% 96.30%
Iron Scrap 0.02% 8.83E-02 12.04% 2.22% 85.73%
Lubricant 0.00% 1.51E-03 11.83% 2.23% 85.94%
Trinitrotoluene (C6H3(NO2)3) 0.00% 4.47E-06 0.01% 3.69% 96.30%

(r) = resource

Table B22: Average Air Emissions per kWh of Net Electricity Produced - LEBS Case (underground mining & average user by river)

% of Total

% of Total in % of Total from from
% of Total in this Table Underground % of Total from Electricity
this Table except CO2  Total (g/lkwh)  Coal Mining  Transportation Generation

a) Aldehydes 0.00% 0.01% 2.03E-04 19.15% 74.52% 6.33%

a) Ammonia (NH3) 0.00% 0.00% 9.52E-05 9.06% 79.68% 11.27%
a) antimony 0.00% 0.00% 3.06E-06 0.00% 0.00% 100.00%
a) arsenic 0.00% 0.00% 3.68E-05 0.00% 0.00% 100.00%
a) barium 0.00% 0.00% 9.50E-06 0.00% 0.00% 100.00%
a) beryllium 0.00% 0.00% 1.19E-06 0.00% 0.00% 100.00%
a) boron 0.00% 0.32% 1.26E-02 0.00% 0.00% 100.00%
a) cadmium 0.00% 0.00% 3.02E-06 0.00% 0.00% 100.00%
a) total Carbon Dioxide (CO2) 99.47% 7.41E+02 0.87% 1.76% 97.37%
a) Carbon Monoxide (CO) 0.02% 4.71% 1.86E-01 1.07% 40.55% 58.38%
a) Chlorides (CI-) 0.00% 0.00% 5.64E-07 0.01% 2.61% 97.38%
a) chromium 0.00% 0.00% 4.40E-05 0.00% 0.00% 100.00%
a) cobalt 0.00% 0.00% 5.11E-06 0.00% 0.00% 100.00%
a) copper 0.00% 0.00% 1.74E-05 0.00% 0.00% 100.00%
a) Fluorides (F-) 0.00% 0.00% 2.40E-07 14.08% 2.80% 83.12%
a) non-methane Hydrocarbons (including VOCs) 0.02% 4.57% 1.80E-01 27.45% 24.21% 48.34%
a) Hydrogen Chloride (HCI) 0.00% 0.00% 1.81E-06 0.11% 2.40% 97.50%

)

a) Hydrogen Sulfide (H2S) 0.00% 0.00% 9.18E-09 9.95% 2.48% 87.57%
a) lead 0.00% 0.00% 2.23E-05 0.00% 0.00% 100.00%
a) manganese 0.00% 0.00% 3.19E-05 0.00% 0.00% 100.00%
a) mercury 0.00% 0.00% 2.72E-05 0.00% 0.00% 100.00%
) Metals (unspecified) 0.00% 0.00% 1.14E-09 8.00% 2.72% 89.28%
a) Methane (CH4) 0.20% 38.47% 1.52E+00 97.21% 0.05% 2.74%

a) molybdenum 0.00% 0.00% 2.83E-05 0.00% 0.00% 100.00%
a) nickel 0.00% 0.00% 4.30E-05 0.00% 0.00% 100.00%
a) Nitrogen Oxides (NOx as NO2) 0.07% 13.56% 5.36E-01 5.12% 25.62% 69.26%
a) Nitrous Oxide (N20) 0.00% 0.03% 1.10E-03 59.12% 16.59% 24.29%
a) Organic Matter (unspecified) 0.00% 0.01% 3.46E-04 20.16% 65.59% 14.25%
a) total Particulates (unspecified) 0.11% 20.16% 7.97E-01 87.12% 1.73% 11.16%
a) selenium 0.00% 0.01% 3.01E-04 0.00% 0.00% 100.00%

QD

a) Sulfur Oxides (SOx as SO2) 0.10% 18.17% 7.18E-01 7.79% 9.82% 82.38%
a) Tars (unspecified) 0.00% 0.00% 3.23E-07 9.71% 2.51% 87.78%
a) vanadium 0.00% 0.00% 6.54E-05 0.00% 0.00% 100.00%

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(a) Hydrogen Fluoride (HF) 0.00% 0.00% 1.59E-07 2.02% 3.45% 94.53%
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

a) = air emission




Table B23: Average Water Emissions per kWh of Net Electricity Produced - LEBS Case
(underground mining & avg user by river)

% of Total
from % of Total from
% of Total in Underground % of Total from Electricity
this Table  Total (g/kWh)  Coal Mining  Transportation Generation
(w) Acids (H+) 0.01% 4.15E-06 0.13% 0.06% 99.81%
(w) Ammonia (NH4+) 0.00% 0.00E+00 0.00% 0.00% 0.00%
(w) Ammonia (NH4+, NH3, as N) 0.01% 5.18E-06 39.93% 0.23% 59.84%
(w) TOTAL BODS5 (Biological Oxygen Demand) 0.18% 1.12E-04 2.19% 20.28% 77.54%
(w) Chlorides (Cl-) 0.01% 3.35E-06 1.79% 3.62% 94.59%
(w) COD (Chemical Oxygen Demand) 0.55% 3.36E-04 2.15% 20.29% 77.56%
(w) Cyanides (CN-) 0.00% 6.29E-09 11.86% 2.25% 85.89%
(w) Dissolved Matter (unspecified) 96.93% 5.93E-02 11.11% 81.07% 7.81%
(w) Fluorides (F-) 0.01% 5.16E-06 86.15% 0.46% 13.39%
(w) Inorganic Dissolved Matter (unspecified) 0.00% 4.65E-07 9.83% 2.49% 87.68%
(W) Iron (Fe++, Fe3+) 0.00% 8.32E-09 101.01% 0.11% -1.11%
(w) Metals (unspecified) 0.00% 2.83E-07 9.67% 2.51% 87.81%
(w) Nitrates (NO3-) 0.00% 1.02E-06 101.01% 0.11% -1.11%
(w) Nitric acid 0.00% 0.00E+00 0.00% 0.00% 0.00%
(w) Nitrogenous Matter (unspecified, as N) 0.00% 9.18E-09 9.95% 2.48% 87.57%
(w) Oils 1.60% 9.77E-04 7.96% 63.38% 28.66%
(w) Oils (unspecified) 0.00% 0.00E+00 0.00% 0.00% 0.00%
(w) Organic Dissolved Matter (unspecified) 0.00% 1.84E-08 9.95% 2.48% 87.57%
(w) Phenol (C6H60) 0.00% 1.98E-08 11.77% 2.26% 85.97%
(w) Sodium (Na+) 0.00% 1.17E-06 61.20% 1.52% 37.28%
(w) Sulfates (SO4--) 0.00% 1.35E-06 68.23% 1.27% 30.50%
(w) Sulfides (S--) 0.00% 1.26E-08 11.86% 2.25% 85.89%
(w) Suspended Matter (unspecified) 0.66% 4.03E-04 2.79% 5.97% 91.24%
(w) Tars (unspecified) 0.00% 4.62E-09 9.71% 2.51% 87.78%
(w) Water: Chemically Polluted 0.05% 3.07E-05 0.01% 2.85% 97.15%

(w) = water emission

Table B24: Average Energy Requirements per kWh of Net Electricity Produced - LEBS Case
(underground mining & avg user by river)

% of Total
from % of Total from
Underground % of Total from Electricity
Total (MJ/kwWh) Coal Mining  Transportation Generation

Non-electric Energy Consumed by System (excluding coal energy) 0.4971 19.17% 34.65% 46.18%
Electricity Consumed by System 0.0221 99.13% 2.36% -1.50%
Total Non-coal Energy Consumed by System 0.5193 22.58% 33.27% 44.15%
Energy in Coal to Power Plant 8.8075 N/A N/A N/A

Total Energy Consumed by System 9.3268 1.26% 1.85% 96.89%

Note: The electricity produced and consumed by the power plant is not included in this table.
The power plant energy and electricty requirements are from upstream processes, construction, and decommissioning.




Table B25: Average Solid Waste Generation per kWh of Net Electricity Produced - LEBS Case

(underground mining & avg user by river)

% of Total in
this Table  Total (g/kwh)

(s) antimony 0.00% 1.11E-05
(s) arsenic 0.00% 9.68E-05
(s) barium 0.00% 3.25E-04
(s) beryllium 0.00% 1.05E-05
(s) boron 0.00% 5.34E-04
(s) cadmium 0.00% 7.31E-06
(s) chromium 0.00% 1.65E-04
(s) cobalt 0.00% 3.46E-05
(s) copper 0.00% 8.50E-05
(s) lead 0.00% 7.43E-05
(s) manganese 0.00% 2.03E-04
(s) mercury 0.00% 1.23E-07
(s) molybdenum 0.00% 2.89E-05
(s) nickel 0.00% 1.16E-04
(s) selenium 0.00% 7.64E-06
(s) vanadium 0.00% 2.36E-04
ash - landfilled (dry) 87.39% 1.91E+01
FGC waste (dry) - landfilled 0.00% 0.00E+00
Waste (hazardous) 0.00% 3.16E-09
Waste (municipal and industrial) 0.46% 1.01E-01
Waste (unspecified) 12.13% 2.66E+00

% of Total
from
Underground
Coal Mining
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
2.90%
12.47%
98.12%

% of Total from
% of Total from Electricity
Transportation Generation

0.00% 100.00%
0.00% 100.00%
0.00% 100.00%
0.00% 100.00%
0.00% 100.00%
0.00% 100.00%
0.00% 100.00%
0.00% 100.00%
0.00% 100.00%
0.00% 100.00%
0.00% 100.00%
0.00% 100.00%
0.00% 100.00%
0.00% 100.00%
0.00% 100.00%
0.00% 100.00%
0.00% 100.00%
0.00% 0.00%

3.34% 93.76%

2.23% 85.31%

0.31% 1.57%

(s) = solid emission
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Appendix C: Additional Figures
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Figure C6: Sensitivity results for Life Cycle Efficiency - NSPS System,

Surface Mining Case
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Figure C7: Sensitivity Results for External Energy Efficiency - NSPS System,

Surface Mining Case
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Figure C8: Sensitivity Results for Net Energy Ratio - NSPS System,

Surface Mining Case
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